W,EST Refine Search 



Refine Search 



-Your wildcard search against 10000 terms has yielded the results below. 
Your result set for the last L# is incomplete. 
The probable cause is use of unlimited truncation. Revise your search strategy to use limited truncation. 

Search Results - 



Terms 


Documents 


viral near5 (gene or genes) near5 (functions or activ$) near 10 complements near5 (cell or 
cells) near 10 (nonfunctional or inactiv$) 


5 



Page 1 of 2 



US Pre-Grant Publication Full-Text Database 
US Patents Full-Text Database 
US OCR Full-Text Database 
EPO Abstracts Database / 
JPO Abstracts Database 
Derwent World Patents Index 
IBM Technical Disclosure Bulletins / 




Search History 



DATE: Sunday, June 06, 2004 Printable Copy Create Case 

Set Hit Set 

Name Query Count Name 

side by result 

side set 

DB^PGPB, USPT, USOC,EPAB,JPAB,DWPI, TDBD; PLUR^YES; OP=OR 

y i ra l near 5 (gene or genes) near5 (functions or activ$) near 10 complements 

— nearS (cell or cells) near 10 (nonfunctional or inactiv$) 

L 2j adenovirS nearS vector$ and (inducer$ or repressors) nearS viral near5 

— (gene or genes) 

L20 5856152 [pn] 

El near5 deletS and complements near5 293 near (cell or cells) and titerS 
near 10 (plaqueS or pfu$) 

LI 8 LI 1 and titerS near 10 (plagueS or pfiiS) 

LI 7 (inducerS or repressors) nearS complements near5 (cell or cells) 
L16 (inducerS or repressors) near5 complementatS nearS (cell or cells) 



L19 



5 


L22 


27 


L21 


2 


L20 


69 


L19 


36 


L18 


13 


L17 


3 


L16 



http://westbrs:9000/bin/cgi-bin/PreSearch.pl 



6/6/04 



\^ST Refine Search 



Page 2 of 2 



L15 


LI 3 and (olaaueS or t>fu) 


1 


L15 


L14 


LI 3 and (palque or pfu) 


1 


L14 


L13 


5585362 [pn] 


2 


L13 


L12 


Lll and 108 


45 


L12 


Lll 


L10 and (plaqueS or pfu) 


152 


Lll 


L10 


El near5 delet$ and comolementS near5 293 near fcell or cells^ 

M. — J I 11VU1 UWlWik^ l»U..LX^ vVllipiviiiVflv^ v Atf j/*/ AMLWCH. I wv-i-X vl Wliu f 


172 


L10 


T Q 


.uz anu pidquc 


i 
i 


T 0 


T 8 


L2 and inducer$ 


Z 


T 8 


L7 


^ jm or rsia or hid j near iu ^irans near activate or iransactivat^j 


84 


L7 


near 10 ("E4" or E2 or E4$ or E2$) 


L6 


("El" or "Ela" or "Elb") near5 trans near5 "E4" 


22 


L6 


L5 


("El" or "Ela" or "Elb") near5 "E4" 


4748 


L5 


L4 


12 and expression near unit$ 


2 


L4 


L3 


12 and expression nera unit$ 


6277903 


L3 


L2 


6204060 [pn] 


2 


L2 


LI 


6204060 p[pn] 


22 


LI 



END OF SEARCH HISTORY 



http://westbrs:9000/bin/cgi-bin/PreSearch.pl 



6/6/04 



Record List Display 



Page 1 of 6 



Search Results - Record(s) 1 through 69 of 69 returned. 



□ 1. 20040086486. 1 1 Jul 03. 06 May 04. Method of enhancing delivery of a therapeutic nucleic 
acid. Barsoum, James G., et al. 424/93.2; 424/450 435/456 514/34 A61K048/00 A61K009/127 
C12N015/86 A61K031/704. 



□ 2. 20040048243. 02 Sep 03. 1 1 Mar 04. Methods and compositions for in vitro targeting. Arap, 
Wadih, et al. 435/5; 435/6 C12Q001/70 C12Q001/68. 



□ 3. 20040031067 . 22 Aug 03. 12 Feb 04. Regulation of human skin healing. Herlyn, Meenhard, et 
al. 800/9"; 435/455 435/6 C12N005/08 A01K067/00 C12N015/63 C12N015/87 C12Q001/68. 



□ 4. 20030229042. 20 Mar 03. 1 1 Dec 03. Methods and compositions for therapies using genes 
encoding secreted proteins. Barsoum, James G., et al. 514/44; 424/85.4 424/93.2 A61K048/00 
A61K038/21. 



□ 5. 20030203488 . 19 Mar 01. 30 Oct 03. Viral vectors and line for gene therapy. Mehtali, Majid, et 
al. 435/456; 435/235.1 C12N015/86 C12N007/00. 



□ 6. 20030192066 . 28 May 02. 09 Oct 03. Minimal adenoviral vector. Zhang, Wei- Wei, et al. 800/8; 
424/93.2 435/235.1 435/320.1 435/456 536/23.2 800/21 A01K067/00 C07H021/04 A61K048/00 
C12N015/861 C12N007/00. 



□ 7. 20030165462. 05 Oct 01. 04 Sep 03. Deleted adenovirus vectors and methods of making and 
administering the same. Amalfitano, Andrea, et al. 424/93.2; 435/235.1 435/320.1 435/456 A61K048/00 
C12N015/861 C12N007/00. 



□ 8. 20030157688. 14 Jan 00. 21 Aug 03. Adenovirus vectors, packaging cell lines, compositions, 
and methods for preparation and use. Von Seggern, Daniel J., et al. 435/235.1; 424/93.2 435/325 
435/456 536/23.2 A61K048/00 C07H021/04 C12N007/00 C12N015/861. 



□ 9. 20030147854. 03 Jun 02. 07 Aug 03. Adenovirus vectors for gene therapy. Gregory, Richard J., 
et al. 424/93.2; 435/235.1 435/320.1 435/456 A61K048/00 C12N007/00 C12N015/861. 



□ 10. 20030103943 . 14 Jan 03. 05 Jun 03. Multiple site delivery of adenoviral vector for the 
induction of angiogenesis. Rosengart, Todd K., et al. 424/93.2; 514/44 A61K048/00. 



□ 11. 20030040100 . 23 Jul 0 1 . 27 Feb 03. Cell for the propagation of adenoviral vectors. Brough, 
Douglas E., et al. 435/235.1; 435/239 435/325 536/23.72 536/24.1 C12N007/02 C12N005/02 
C07H021/04 C12N005/00 C12N007/01 C12N007/00. 



□ 12. 20030026783 . 03 Aug 01. 06 Feb 03. Method of modulating neutralizing antibodies formation 
in mammals, and uses thereof in gene therapy, animal transgenesis and in functional inactivation of an 
endogenous proteins. Abina, Amine. 424/93.2; 424/131.1 424/450 514/44 A61K048/00 A61K039/395 
A61K009/127. 



□ 13. 20020193328. 1 3 Jul 0 1 . 1 9 Dec 02. Use of gene product of adenovirus early region 4 ORF-6 



http://westbrs:9000/bin/gate.exe?f=TOC 1 l&queue=yes&state=i9fvhl . 122. l&USERTD=dguzo... 6/6/04 



Record List Display 



Page 2 of 6 



to inhibit repair of double-strand breaks in DNA. Ketner, Gary. 514/44; 424/93.2 435/235.1 435/456 
A61K048/00 C12N007/00 C12N015/861. 



□ 14. 20020168342. 13 Nov 01. 14 Nov 02. Novel adenoviral vectors, packaging cell lines, 
recombinant adenoviruses and methods. Wang, Qing, et al. 424/93.2; 424/199.1 435/456 A61K048/00 
A61K039/12C12N015/861. 



□ 15. 20020164782. 1 1 May 00. 07 Nov 02. Adenovirus vectors for gene therapy. Gregory, Richard 
J., et al. 435/320.1; 424/93.2 435/325 A61K048/00 C12N015/74 C12N005/06. 



□ 16. 20020106382. 13 Jul 01. 08 Aug 02. Modified adenovirus and uses thereof. Young, Charles 
S.H., et al. 424/233.1; 424/1 99.1 424/93.2 435/5 435/91.33 C12Q001/70 C12P019/34 A61K048/00 
A01N063/00 A61K039/12 A61K039/23 A61K039/235. 



□ 17. 20020102731. 12 Feb 01. 01 Aug 02. Hybrid adenovirus/adeno-associated virus vectors and 
methods of use thereof. Hearing, Patrick, et al. 435/456; 435/320.1 C12N01 5/861. 



□ 1 8. 2002009857 1 . 08 Mar 00. 25 Jul 02. Rapid generation of recombinant adenoviral vectors. 
Davidson, Beverly L., et al. 435/235.1; C12N007/00 C12N007/01 . 



□ 19. 20020088014. 10 Oct 01. 04 Jul 02. Minimal adenovirus mediated recombinant vaccine. Fang, 
Xiangming, et al. 800/8; 435/235.1 435/320.1 435/456 A01K067/00 C12N015/867 C12N015/861 
C12N007/OOC12N007/01. 



□ 20. 2002005 1966. 30 Apr 01 . 02 May 02. Efficient generation of adenovirus-based libraries by 
positive selection of adenoviral recombinants through ectopic expression of the adenovirus protease. 
Massie, Bernard, et al. 435/5; 435/235.1 435/236 435/320.1 435/456 435/7.1 536/23.1 C12N007/00 
C12Q001/70 G01N033/53 C12N015/861 C12N007/04 C12N015/09 C12N015/70 C07H021/02 
C07H021/04C12N015/74. 



□ 21. 20020028194. 08 Aug 01. 07 Mar 02. Transgene expression systems. Kaplan, Johanne, et al. 
424/93.21; 435/320.1 435/456 A61K048/00 C12N015/861 . 



□ 22. 20020025307 . 20 Jun 01 . 28 Feb 02. Bone sialoprotein based toxic gene therapy for the 
treatment of calcified tumors and tissues. Koeneman, Kenneth S., et al. 424/93.21; 514/171 514/256 
514/263.38 514/44 514/8 A61K048/00 A61K038/17 A61K031/56 A61K031/505 A61K031/522. 



□ 23. 20010046965. 08 Feb 01 . 29 Nov 01 . Adenovirus El -complementing cell lines. Ayares, David, 
et al. 514/44; 435/235.1 435/325 435/456 A61K048/00 C12N007/01 C12N005/06 C12N015/861. 



□ 24. 20010041679 . 1 9 Jul 99. 1 5 Nov 01 . MULTIPLE SITE DELIVERY OF ADENOVIRAL 
VECTOR FOR THE INDUCTION OF ANGIOGENESIS. ROSENGART, TODD K, et al. 514/44; 
424/93.1 A61K048/00. 



□ 25 . 200 1 0026794. 09 Feb 0 1 . 04 Oct 0 1 . Methods of preparing and using a viral vector library. 
Kovesdi, Imre, et al. 424/93.21; 435/235.1 435/5 A61K048/00 C12Q001/70 C12N007/01. 



□ 26. 6730507. 06 Apr 99; 04 May 04. Use of helper-dependent adenoviral vectors of alternative 
serotypes permits repeat vector administration. Graham; Frank L., et al. 435/235.1; 435/320.1 435/325 
435/366 435/369. C12N005/10 C12N007/01 C12N015/861. 
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□ 27. 6696423. 25 Feb 00; 24 Feb 04. Methods and compositions for therapies using genes encoding 
secreted proteins such as interferon-beta. Barsoum; James G., et al. 514/44; 424/93.1 435/320.1 435/325 
435/455 536/23.1. A61K048/00 C12N015/00 C12N015/63 C12N015/87 C02H021/04. 



□ 28. 6686200. 3 1 Aug 93; 03 Feb 04. Methods and compositions for the large scale production of 
recombinant adeno-associated virus. Dong; Jianyun, et al. 435/457; 435/235.1 435/320.1 435/325 
435/366 435/455 435/456 435/69.1. C12N005/10 C12N015/861 C12N015/869 C12N015/63. 



□ 29. 6677 135. 06 Nov 98; 1 3 Jan 04. Ret ligand (RetL) for stimulating neutral and renal growth. 
Sanicola-Nadel; Michele, et al. 435/69.1; 435/325 514/44 514/455 530/300 530/350 536/18.7 536/22.1 
536/23.1 536/23.5. C12P021/06 A61K038/00 C07K002/00 C07K004/00 C07K005/00. 



□ 30. 6664385. 23 Nov 98; 16 Dec 03. Kidney injury-related molecules. Sanicola-Nadel; Michele, et 
al. 536/23.4; 435/325 435/69.1 435/69.7 536/23.5. C07H021/04. 



□ 31. 6642052. 30 Apr 01; 04 Nov 03. Efficient generation of adenovirus-based libraries by positive 
selection of adenoviral recombinants through ectopic expression of the adenovirus protease. Massie; 
Bernard, et al. 435/463; 435/235.1 435/236 435/320.1 435/6. C12N015/87 C12N015/861. 



□ 32. 6599744. 01 May 00; 29 Jul 03. Viral expression vectors comprising a ribosomal promoter 
sequence. Askari; Frederick K.. 435/455; 435/320.1 435/325 435/340 435/70.1 536/24.1. C12N015/00 
C12N015/63 C12N005/00 C12N005/02 C12N015/85 C12N015/87 C07H021/04. 



□ 33. 6576463. 18 Jan 00; 10 Jun 03. Hybrid vectors for gene therapy. Kasahara; Noriyuki, et al. 
435/320.1; 424/93.1 424/93.2 424/93.6 435/235.1 435/455 435/456 435/457 435/69.1. C12N015/86 
C12N015/861 C12N015/867 C12N015/63 C12N015/64. 



□ 34. 6518255. 19 Jul 99; 1 1 Feb 03. Multiple site delivery of adenoviral vector directly into muscle 
for the induction of angiogenesis. Rosengart; Todd K., et al. 514/44; 424/93.1 424/93.2 435/455. 
A61K048/00 A61K035/00 C12N015/09. 



□ 35. 6485720. 08 Aug 01; 26 Nov 02. Transgene expression systems. Kaplan; Johanne, et al. 
424/93.2; 424/93.1 424/93.6 435/320.1 435/325 435/366 435/455 435/456 435/457 435/69.1. 
A61K048/00 C12N015/861 C12N015/63 C12P021/00. 



□ 36. 6451596. 02 May 00; 17 Sep 02. Helper adenovirus vectors. Chamberlain; Jeffrey S., et al. 
435/325; 435/235.1 435/320.1 435/456 536/23.1 536/24.1. C12N015/86 C12N015/861 C12N005/06 
C12N007/01 C07H021/04. 



□ 37. 6387368. 1 1 Apr 00; 14 May 02. Hybrid adenovirus-AAV virus and methods of use thereof. 
Wilson; James M., et al. 424/93.2; 424/93.1 424/93.6 435/235.1 435/320.1 435/325 435/366 435/369 
435/455 435/456 435/457 435/5 435/6 435/91.4 435/91.41 435/91.42. A61K048/00 C12N015/861 
C12N015/864 C12N005/10 C12Q001/70. 



□ 38. 6358507. 12 Oct 99; 19 Mar 02. Transgene expression systems. Kaplan; Johanne, et al. 
424/93.2; 424/93.6 435/320.1 435/325 435/366 435/371 435/455 435/456 435/69.1 435/91.1 435/91.4 
435/91.41 435/91.42. A61K048/00 C12N015/63 C12N015/861 C12N015/34. 



□ 39. 6328958. 27 Aug 99; 1 1 Dec 01 . Deleted adenovirus vectors and methods of making and 
administering the same. Amalfitano; Andrea, et al. 424/93.2; 435/320.1 435/455 435/91.4 514/44. 
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□ 40. 6251871. 13 Aug 97; 26 Jun 01. P16 expression constructs and their application in cancer 
therapy. Jin; Xiaomei, et al. 514/44; 435/320.1 536/23.5. A61K048/00 C12N015/86 C07H021/04. 



□ 41. 6251677. 08 Feb 99; 26 Jun 01. Hybrid adenovirus-AAV virus and methods of use thereof. 
Wilson; James M., et al. 435/457; 424/93.2 424/93.6 435/320.1 435/325 435/366 435/369 435/456 
435/463 536/23.1 536/23.72. C12N015/861 C12N015/864 C12N005/10 C12N015/63 A61K048/00. 



□ 42. 6204060. 3 1 Mar 97; 20 Mar 01 . Viral vectors and line for gene therapy. Mehtali; Majid, et al. 
435/456; 435/320.1 435/325 435/366 435/369 435/370. C12N015/86 C12N005/10 C12N015/63. 



□ 43. 6203975. 21 Oct 99; 20 Mar 01. Adenovirus and method of use thereof. Wilson; James M., et 
al. 435/5; 435/320.1 435/325 435/455 435/456 435/457 435/6 435/91.4 435/91.41 435/91.42. 
C12Q001/68 C12Q001/70 C12N015/861 C12N015/64 C12N005/10. 



□ 44. 6171855. 28 May 98; 09 Jan 01. Vectors. Askari; Frederick K.. 435/320.1 ; 435/325 435/455 
435/70.1 536/24.1. C07H021/04 C12N005/00 C12N015/63 C12P021/04. 



□ 45. 6100086. 14 Apr 97; 08 Aug 00. Transgene expression systems. Kaplan; Johanne, et al. 
435/320.1; 435/457 435/458 536/23.72 552/544. C12N015/86 C07J009/00. 



□ 46. 6093567. 10 Feb 99; 25 Jul 00. Gene therapy for cystic fibrosis. Gregory; Richard J., et al. 
435/320.1; 424/93.2. A61K048/00. 



□ 47. 6083750. 05 Feb 99; 04 Jul 00. Adenovirus vectors. Chamberlain; Jeffrey S., et al. 435/369; 
435/320.1 435/325. C12N005/10 C12N015/86. 



□ 48. 6063622. 05 Feb 99; 16 May 00. Adenovirus vectors. Chamberlain; Jeffrey S., et al. 435/369; 
435/235.1 435/320.1 435/325. C12N005/10 C12N007/01 C12N015/86. 



□ 49. 6057158. 18 May 99; 02 May 00. Adenovirus vectors. Chamberlain; Jeffrey S., et al. 435/456; 
435/325 435/369. C12N005/10 C12N015/861. 



□ 50. 6028059. 24 Jun 96; 22 Feb 00. Methods for modulating protein function in cells using 
intracellular antibody homologues. Curiel; David T., et al. 514/44;. A61K048/00. 



□ 51. 6020 191.14 Apr 97; 01 Feb 00. Adenoviral vectors capable of facilitating increased 
persistence of transgene expression. Scaria; Abraham, et al. 435/320.1; 536/23.5. C12N015/86. 



□ 52. 6001557. 25 Aug 97; 14 Dec 99. Adenovirus and methods of use thereof. Wilson; James M., et 
al. 435/5; 435/239 435/320.1 435/325 435/366 435/367 435/368 435/369 435/6 435/91.4 530/300. 
C12Q001/70 C12N015/86 C12N015/64. 



□ 53. 5994132. 23 Oct 96; 30 Nov 99. Adenovirus vectors. Chamberlain; Jeffrey S., et al. 435/369; 
435/320.1. C12N005/08 C12N005/10 C12N015/86. 



□ 54. 5994106. 26 Nov 96; 30 Nov 99. Stocks of recombinant, replication-deficient adenovirus free 
of replication-competent adenovirus. Kovesdi; Imre, et al. 435/91.4; 435/320.1 435/325 435/366 
435/456. C12N005/10 C12N015/64 C12N015/86. 
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□ 55. 5985846. 07 Jun 95; 16 Nov 99. Gene therapy for muscular dystrophy. Kochanek; Stefan, et al. 
514/44; 435/320.1. A01N043/04 C12N015/00. 



□ 56. 598 1504. 09 Oct 97; 09 Nov 99. Genetic induction of receptors for targeted radiotherapy. 
Buchsbaum; Donald J., et al. 514/44; 424/1.41 424/1.45 424/1.49 424/1.69. A61K048/00. 



□ 57. 5981275. 14 Apr 97; 09 Nov 99. Transgene expression system for increased persistence. 
Armentano; Donna, et al. 435/320.1;. C12N015/00. 



□ 58. 5981225. 16 Apr 98; 09 Nov 99. Gene transfer vector, recombinant adenovirus particles 
containing the same, method for producing the same and method of use of the same. Kochanek; Stefan, 
et al. 435/69.1; 435/320.1 435/456 435/457 536/23.5 536/23.72 536/24.1. C12P021/00 C12N007/01 
C12N015/12 C12N015/33. 



□ 59. 5902583. 1 1 Feb 97; 1 1 May 99. Genetic induction of receptors for targeted radiotherapy. 
Buchsbaum; Donald J., et al. 424/130.1; 424/1.17 424/1.41 424/1.49 424/1.65 514/44. A61K039/395 
A61K051/00 A01N043/04. 



□ 60. 5891690. 26 Apr 96; 06 Apr 99. Adenovirus El -complementing cell lines. Massie; Bernard. 
435/456; 4357235". 1 435/371. C12N005/10 C12N015/86 C12N015/87. 



□ 61. 5882877. 16 Jul 97; 16 Mar 99. Adenoviral vectors for gene therapy containing deletions in the 
adenoviral genome. Gregory; Richard J., et al. 435/320.1; 435/456 435/457. C12N015/00 C12N015/86. 



□ 62. 5871982. 25 Aug 97; 16 Feb 99. Hybrid adenovirus-AAV virus and methods of use thereof. 
Wilson; James M., et al. 435/457; 435/235.1 435/320.1 435/325. C12N015/10 C12N007/01 
C12N005/10C12N015/86. 



□ 63. 5869040. 07 Jun 95; 09 Feb 99. Gene therapy methods and compositions. Oin; Xiao-Oiang. 
424/93.21; 435/320.1 435/366 435/69.1 536/23.5. A01N063/00. 



□ 64. 5856152. 28 Oct 94; 05 Jan 99. Hybrid adenovirus-AAV vector and methods of use therefor. 
Wilson; James M., et al. 435/457; 435/320.1 435/369. C12N015/10 C12N015/64 C12N015/86. 



□ 65. 5851806. 14 Dec 95; 22 Dec 98. Complementary adenoviral systems and cell lines. Kovesdi; 
Imre, etal. 435/91.41; 435/320.1 435/325 435/366 536/24.2. C12P019/34 C12N015/11 C12N005/16 
C12N005/22. 



□ 66. 5670488. 13 Oct 93; 23 Sep 97. Adenovirus vector for gene therapy. Gregory; Richard J., et al. 
514/44; 424/93.2 435/320.1. A61K048/00 C12N015/00. 



□ 67. 5585362. 07 Jun 93; 17 Dec 96. Adenovirus vectors for gene therapy. Wilson; James M., et al. 
514/44; 435/320.1 435/456. A61K048/00 C12N005/16 C12N015/63. 



□ 68. 5552309. 30 Sep 94; 03 Sep 96. Use of polyols for improving the introduction of genetic 
material into cells. March; Keith L.. 435/456; 424/426 424/93.1 424/93.2 435/235.1 435/320.1 435/458 
514/44. A01N063/00 C12N005/00 C12N015/00. 



□ 69. 55 1 8913. 22 Apr 94; 21 May 96. High level recombinant protein production using conditional 
helper-free adenovirus vector. Massie; Bernard, et al. 435/235.1; 435/320.1. C12N007/01 C12N015/85. 
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NEGATIVE GROWTH REGULATION IN A GLIOBLASTOMA TUMOR CELL LINE THAT 

CONDITIONALLY EXPRESSES HUMAN WILD-TYPE P53 
AUTHOR: MERCER W E (Reprint); SHIELDS M T; AMIN M; SAUVE G J; APPELLA E; 



ROMANO J W; ULLRICH S J 
AUTHOR ADDRESS: DEP PATHOLOGY FELS RES INST, TEMPLE UNIVERSITY SCH MED, 

PHILADELPHIA, PA 1914 0, USA**USA 
JOURNAL: Proceedings of the National Academy of Sciences of the United 
States of America 87 (16): p6166-6170 1990 
ISSN: 0027-8424 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: To investigate the effect that human wild-type p53 (wt-p53) 
expression has on cell proliferation we constructed a recombinant 
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plasmid, pM47, in which wt-p53 cDNA is under transcriptional control of 
the hormone-inducible mouse mammary tumor virus 
promoter linked to the dominant biochemical selection marker 

***gene*** Eco gpt . The pM47 plasmid was introduced into T98G cells 
derived from a human glioblastoma multiforme tumor, and a stable clonal 
cell line, GM47.23, was derived that conditionally expressed wt-p53 
following exposure to dexamethasone . We show that induction of wt-p53 
expression in exponentially growing cells inhibits cell cycle progression 
and that the inhibitory effect is reversible upon removal of the 

***inducer*** or infection with simian ***virus*** 40. Moreover, when 
growth-arrested cells are stimulated to proliferate, induction of wt-p53 
expression inhibits G0/G1 progression into S phase and the cells 
accumulate with a DNA content equivalent to cells arrested in the G0/G1 
phase of the cell cycle. Taken together, these studies suggest that 
wt-p53 may play a negative role in growth regulation. 

DESCRIPTORS: CELL PROLIFERATION COMPLEMENTARY DNA 
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03796048 H.W. WILSON RECORD NUMBER: BGSI98046048 (THIS IS THE FULLTEXT) 
How cells respond to interferons. 
AUGMENTED TITLE: review 
Stark, George R 

Kerr, Ian M; Williams, Bryan R. G 

Annual Review of Biochemistry (Annu Rev Biochem) v. 67 ('98) p. 227-64 
SPECIAL FEATURES: bibl il ISSN: 0066-4154 

LANGUAGE: English 
COUNTRY OF PUBLICATION: United States 

RECORD TYPE: Abstract; Fulltext RECORD STATUS: Corrected or revised 
record 

WORD COUNT: 177 80 

ABSTRACT: Interferons play key roles in mediating antiviral and antigrowth 
responses and in modulating immune response. The main signaling pathways 
are rapid and direct. They involve tyrosine phosphorylation and activation 
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of signal transducers and activators of transcription factors by Janus 
tyrosine kinases at the cell membrane, followed by release of signal 
transducers and activators of transcription and their migration to the 
nucleus, where they induce the expression of the many gene products that 
determine the responses. Ancillary pathways are also activated by the 
interferons, but their effects on cell physiology are less clear. The Janus 
kinases and signal transducers and activators of transcription, and many of 
the interferon-induced proteins, play important alternative roles in cells, 
raising interesting questions as to how the responses to the interferons 
intersect with more general aspects of cellular physiology and how the 
specificity of cytokine responses is maintained. With permission, from the 
Annual Review of Biochemistry Volume 67, 1998, by Annual Reviews Inc. 
(http://www.annurev.org ). 

TEXT: 

KEY WORDS: JAKs, STATs, signaling, antiviral, antigrowth, immunity 
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INTRODUCTION 

Type I (predominantly a and b) and type 11(g) interferons (IFNs) signal 
through distinct but related pathways. Enormous progress has been made in 
recent years in understanding how cells respond to IFNs, especially in 
uncovering the pathways that mediate inducible gene expression. We now know 
that these pathways involve (a) specific type I and type II receptors, 
which bind to the Janus kinases (JAKs), and (b) the signal transducers and 
activators of transcription (STATs), which in turn propagate the signals. 
Moreover, JAKs and STATs, discovered through investigations of IFN 
signaling, also are involved in many different cytokine- and growth 



factor-mediated pathways. We know of four mammalian JAKs and seven STATs . 
Several recent reviews describe signaling by IFNs in relation to other 
cytokines and growth factors (1-5) and more general aspects of JAK-STAT 
function and the family relationships (6-10) . 

After activation by JAKs through phosphorylation of a specific 
tyrosine residue, STATs form homo- or heterodimers through mutual 
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phosphotyrosine-Src homology region 2 (SH2) interactions. STAT dimers bind 
to gamma-activated sequence (GAS) elements, which drive the expression of 
nearby target genes. Different GAS elements prefer different STAT dimers, 
helping to establish specificity. Both STAT1-2 heterodimers and STAT1 
homodimers bind to p48, a member of the interferon regulatory factor (IRF) 
family. The resulting trimers — called IFN-stimulated gene factor 3 (ISGF3) 
in the case of the STAT1-2 heterodimer — bind to IFN-stimulated regulatory 
elements (ISREs) that are distinct from the GAS elements. ISREs drive the 
expression of most IFNa/b-regulated genes and a few IFNg-regulated genes. 
This review describes the signaling pathways used to turn the IFN responses 
on and off and the functions of the induced proteins in mediating the major 
cellular responses to IFN. Many of the proteins involved in both signaling 
and responses have important alternative functions, which are also 
reviewed. 

SIGNALING PATHWAYS 
INTERFERON g 
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The proximal events of IFNg signaling require the obligatory participation 
of five distinct proteins: type I integral membrane proteins IFNGR1 and 
IFNGR2 (the subunits of the IFNg receptor) and JAKl, JAK2, and STAT1 (2, 
11) . Recent work has revealed that this signaling pathway is necessary, 
though not always sufficient, for induction of most if not all 
IFNg-dependent biological responses in vitro and in vivo. IFNg receptors 
are expressed on nearly all cell types, with the possible exception of 
mature erythrocytes, and display strict species specificity in their 
ability to bind IFNg (12) . Functionally active IFNg receptors consist of at 
least two species-matched polypeptide chains (Figure 1) . IFNGR1 (previously 
the a chain or CD 119w) , a 90-kDa polypeptide encoded by genes on human 
chromosome 6 and murine chromosome 10, plays important roles in mediating 
ligand binding, ligand trafficking through the cell, and signal 
transduction (11, 12) . IFNGR2 (previously the b chain or accessory 
factor-1), a 62-kDa polypeptide encoded by a gene on human chromosome 21 
and murine chromosome 16, plays only a minor role in ligand binding but is 
required for signaling (11, 13, 14) . 
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Three sets of experiments have implicated JAKs and STATs in mediating 
IFNg-dependent cellular responses. First, isolation and 
complementation of mutant human cell lines have revealed that 



JAK1 and JAK2 become selectively activated in IFNg-treated cells and are 
required for the ligand-dependent activation of IFNg-inducible target genes 
(1) . Second, through biochemical approaches, STAT1 — a novel latent 
cytosolic transcription factor--was isolated and shown to undergo rapid 
tyrosine phosphorylation and activation in IFNg-treated cells (1, 2) . 
Third, structure-function analyses of the intracellular domains of the two 
IFNg receptor subunits identified constitutive, specific binding sites for 
JAK1 and JAK2 . Moreover, IFNg induced the formation of a specific 
phosphotyrosine binding site on the receptor for STAT1, thereby providing 
the mechanism linking the activated receptor to its signal transduction 
apparatus ( 11 ) . 

Based on these and other observations, a relatively complete model of 
IFNg signaling has been formulated (Figure 2). In unstimulated cells, the 
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